A sub-spectral analysis of the high resolution proton magnetic resonance spectrum of 15 N-pyrrole has been performed as an AA'BB'CX spin system. Absolute values of the proton-proton and nitrogen-proton couplings have been determined. It has also been concluded that all three nitrogenproton couplings are negative. The parameters found in the analysis of the PMR spectra of normal and deuterated pyrroles, have also been briefly reported.
Experimental
The pyrrole used was a commercially available sample from Fluka AG, Zurich, Switzerland, purified by fractional distillation under low pressure.
The 1 H-{ 14 N} spectrum has been recorded from pure pyrrole at room temperature using a JNM-C-60H spectrometer with a JNM-SD-HB Heteronuclear Spin Decoupler from JEOL (Japan Electron Optics Laboratory Co., Ltd.). The observing frequency was 60 MHz and the irradiation frequency 4.334 MHz. JEOL's JNM-4H-100 spectrometer equipped with JES-VT-3 temperature controller has been used at sample temperatures of + 40 J C and -20 °C for recording the 100 MHz spectra of pure pyrrole. These spectra have been recorded at both sweep directions using calibrated charts. The 13 CH satellite spectra were obtained from pure pyrrole using a Varian A-60 spectrometer and a C-1024 time averaging computer at +33 °C. The spectral line positions are averages of nine recordings.
The symmetrically deuterated d4-pyrrole was prepared with the method described by BÄK et al. 8 . The PMR spectra of d4-pyrrole were measured at -24 °C on a Varian A-60 spectrometer and calibrated with a usual sideband technique using a Krohn-Hite 4100 oscillator and an Advance TC 4 counter. 15 N-pyrrole (96 per cent enriched) has been obtained from Isocommerz GMBH, Leipzig, DDR. The sample was degassed by tube to tube distillation under vacuum 4 Jeol News, 6 C (2), 3 [1968] . 5 E. RAHKAMAA, J. Chem. Phys. 48. 531 [1968] Computer analyses were performed with an IBM 360/30 system. The ABCDEIT-program 9 , based on the iterative least-squares method proposed by Castellano and Bothner-By, is used for the spectrum analyses of 15 N-pyrrole.
^-{"N} Spectrum
In the analysed spectrum there could be found Table 1 . Proton-proton couplings (in Hz) and internal chemical shifts (in ppm) of pure pyrrole with estimated error limits.
9 J. JOKISAARI and A. SIIKALUOMA, to be published in Suomen Kemistilehti. 
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Analysis of the Spectrum
The l/2-spin nuclei of 15 N-pyrrole form a 6-spin system. Labelling the nuclei as given beside, the spectrum can be treated as an AA'BB'CX spectrum.
The AA'BB' part of this spectrum is given in Fig.   1 (a) 
Results
In Table 3 Table 4 given by the sub-spectra I and II differ from the average in Table 4 In all the investigations made so far the coupling 3 /NH has been found to be negative 13 . Furthermore, the couplings 2 /NH AND 3 /NH OF sp 2 -hybridized nitrogen have been found to have the same negative sign in quinoline both in the parent free base and in its protonated form 13 ' 14 . Accordingly it is most probable that also the coupling 3 /XH of sp 2 -hybridized nitrogen in pyrrole is negative. Since the present
